The elaborated social behaviour of dendrobatid frogs has been studied extensively in captivity as well as in the field (Weygoldt, 1987; Zimmermann and Zimmermann, 1988) . The ecology and reproductive behaviour of Dendrobates pumilio was investigated by several workers in La Selva, Costa Rica, where some evidence were found on male territorial behaviour (Bunnell, 1973; McVey et al., 1981; Donnelly, 1989a, b) . This corresponds to observations in other dendrobatid species where mostly males defend territories (Wells, 1980; Roithmair, 1992 Roithmair, , 1994 Summers, 1992; Wijngaarden and Gool, 1994) . Dendrobates pumilio inhabits the Atlantic lowland forest in Central America from Nicaragua to Panamd. The species is diurnal, toxic and aposematically coloured. Parental care is complex with role sharing between the sexes: males moisten the terrestrial eggs once a day, females transport the hatched tadpoles to water-filled bromeliads and feed them every few days with unfertilized eggs (Weygoldt, 1980 (Weygoldt, , 1987 . In the following pages I will briefly discuss the purpose of territoriality including activity, vocal advertisement, agonistic encounters and estimation of territory sizes.
Dendrobates pumilio was observed in its natural habitat, a primary rain forest, 200 m above sea level, from July to December 1993 in Hitoy Cerere, Costa Rica. The most abundant plant species at this site belonged to the Araceae and Cyclanthaceae in the lower story, various species of palm trees (e.g. Asterogyne martiana) in the medium story and the palm tree Socratea durrisima in the tree story. Lianas and epiphyts were common, bromeliads were mainly located in the top of trees. The whole study period from first to last day covered 172 days. During 143 days of observation, a study area of 34 m x 22 m (748 m2) has been visited every morning from 7:00 to 12:00 a.m.
Additionally, activities of the frogs have been controlled in 23 separated afternoons (12:00 to 6:00 p.m.). In the beginning of the study all adult frogs within the study area were captured, toe-clipped (one or two toes) for later identification and measured the weight and snout-vent length (SVL). At intervals of one hour the calling males were identified (visually or captured) and at the same time the height and the type of their calling site were recorded. Furthermore, territorial and reproductive interactions were documented. Generally nonparametric statistics were used, because normal distribution of data could not be expected.
Twenty-nine females and 20 males D. pumilio were found within the study area. Sexually active males announced their territories and attracted females with buzz calls at irregular intervals. The calling activity started at about 7:00 a.m. and ended around noon, with a peak activity from 8:00 to 10:00 a.m. A little or no calling activity was observed between 12:00 and 6:00 p.m. Calling activity of all males (proportion of calling males) was positively correlated with precipitation quantity (r = 0.41, P = 0.0001, n = 132 days). Seventeen of the 20 males called. Their average daily calling activity ranged from 0.13 to 2.31 hours (Med = 1.23, Iqr = 1.36, CV = 61, n = 17 males).
Males predominantly called from elevated perches: lianas (24% of the observed calls), stilt roots of Sokratea durrisima (12%), logs (5%), low plants like Araceae (5%), and buttresses of large trees (4%). Nevertheless, a great part of the calling activities (30%) took place in the leaf litter on the ground. The maximum perch height was 3 m above the ground (Med = 0.25 m, Iqr = 0.5, n = 1259 observations) and the average perch height of males was correlated with their average daily calling activity (r, = 0.71, P = 0.0042, n = 17 males).
Males defended all-purpose territories because using them as foraging site, shelter, courtship area and oviposition site. Contrary to the suggestions of Donnelly (1989a, b) the males did not defend tadpole rearing sites (bromeliads) inside their territories. Only those males that were present in the study area for at least ten days and that exhibited calling activity of at least three days were considered as territorial (n = 14). Twelve territories were already established when the investigation was started. Nine of 14 territorial males occupied a territory throughout the observation period, whereas five left their sites after some weeks (range duration of residence: 13 to at least 172 days) without obvious reason. Two vacant sites were taken over by newcommers, one of them called for only two days at the end of the investigation time. Eleven territories bordered one to three neighbour territories. The average distance between the most frequented calling sites of adjacent territories was 6.3 m (Med = 6.3, Iqr = 3.8, n = 16). The territory size differed from 1 to 24.5 M2 (Med = 11, Iqr = 10, CV = 73.7, n = 14; Modified Minimum Area Method (MMA) according to Harvey and Barbour (1965) ). A slight positive correlation exists between territory size and calling activity (r, = 0.57, P = 0.039, n = 14 males). No correlation neither between territory size and average perch height (r, = 0.035, P = 0.89), nor between territory size and SVL (r, = -0.11, P = 0.69, r + SSVLmales = 21.4 ± 0.7 mm) or weight (rs = 0.24, P = 0.39, x ::I:: Sweightmales = 0.92::1:: 0.006 g) was found. Territories were only defended against conspecific calling males whereas females, non-calling males (perhaps confounded with females), juveniles and individuals of other dendrobatid species could enter the territories without being attacked by the residents. All interactions between males were of agonistic nature. Usually encounters took place between neighbour residents at their own territorial boundaries. In the rare case that an intruder did not respond to the aggressive warning calls (Zimmermann, 1990) , he was displaced by wrestling and pouncing.
